Introduction {#sec1}
============

At the end of 2015, there were an estimated 247 million rural-urban migrants in China, accounting for 18% of China's total population, meaning China contains the largest migrant population in the world.[@bib1], [@bib2] As a special group, most of the migrants are young and middle-aged adults in sexually active, and they are more likely to participate in sexual behavior than local residents because they are isolated, have anxiety, and have more social and economic pressure.[@bib3], [@bib4], [@bib5] Healthy sexual activity in human beings as an important source of physical pleasure and emotional intimacy has been associated with joy, slimmer waists, and higher self-esteem and health in migrants.[@bib6], [@bib7], [@bib8] Conversely, problems in their sexual expression might increase depression and marital disharmony.[@bib6], [@bib9], [@bib10]

Except for emotional or psychological health, sexual frequency was also associated with preserved physical well-being.[@bib11] Low frequency of sexual intercourse was identified as a risk factor for the development of prostate cancer for men and breast cancer for women.[@bib12], [@bib13] Increased sexual frequency as a protective factor could raise penile blood flow of men, be beneficial to blood pressure reactivity and heart rate variability, and could potentially decrease the risk of hypertension, cardiovascular events, and left ventricular hypertrophy.[@bib14], [@bib15], [@bib16] Some studies have even revealed sexual frequency is associated with better homeostasis, better parasympathetic tone, lower mortality risk, and higher quality of life.[@bib11], [@bib17]

Considering the possible association between sexual frequency and the quality of life, many studies have interest in demographic, socioeconomic, and epidemiological characteristics that predict sexual frequency. Gender, race, ethnicity, and cohabitation status play an essential role in human sexuality, in particular, in terms of sexual frequency.[@bib17], [@bib18], [@bib19] However, contradictory findings appeared across some predictors, such as education and age. For instance, although much research has revealed a positive association between the level of education and sexual frequency, other reports have seen no relation.[@bib6], [@bib20] Equally, though significant amounts of literature on sexual frequency has been published to understand sexual dysfunction in older people or high-risk behaviors in young adults, comparatively less work has investigated sexual frequency in China's internal migration population.[@bib21], [@bib22]

Taken together, we conducted a cross-sectional study in 5 Chinese cities, located in the eastern, western, middle, northern, and southern parts of China, to determine which predictors were related to coital frequency and how the association would vary in migrants with different levels of sexual frequency. Given distinct characteristics of sexual frequency that is a discrete and non-negative integer, negative binomial (NB) regression and quantile regression (QR) were used to deeply examine interrelations.

Methods {#sec2}
=======

Sampling Strategy and Study Population {#sec2.1}
--------------------------------------

This research project was supported by the Ministry of Science and Technology of the People\'s Republic of China. Sexual frequency is a key element in the study. We conducted a cross-sectional study about sexual frequency in 5 cities in China---Beijing, Shanghai, Hangzhou, Chengdu, and Chongqing---between August 2013 and August 2015. This study was a multi-stage probability sample designed to represent the migrant population in large cities of Chinese men and women between 20 and 49 years old. In each city studied, 2 districts possessing a densely populated migrant population and a strong family planning network were randomly selected. After the granting of permission from the employers of migrants to conduct a tour survey, 3 types of locations in districts including factories, construction sites, and service sites were sampled to recruit approximately proportional migrant populations. The inclusion criteria for subjects were as follows: (1) rural-to-urban migrant population that separated registered and actual residences; (2) aged from 20--49 years; (3) resided in the study city for at least 6 months; (4) sexual debut had already occurred; and (5) voluntarily participated in this investigation. All subjects were ethnic Han Chinese. With the assistance of local hospitals and family-planning bureaucracies, the survey with 10,834 men and 4,928 women migrants in the target areas were completed. The overall response rate for the survey was 94.92%. To be specific, 2,906 came from Beijing; 4,219 came from Shanghai; 3,114 came from Hangzhou; 3,218 came from Chengdu; and 2,305 came from Chongqing.

Interviews {#sec2.2}
----------

Before investigation, eligible participants who were willing to participant in the study received a careful explanation of the purpose, benefits, and barriers of the study. The study participants were gathered by local hospitals and family-planning bureaucracies and again informed of the purpose and nature of the study to gain the further trust of the participants. The investigators were properly trained for the purpose of fully understanding the questionnaire content, having the requisite interview skills and assisting the participants to complete the questionnaires. With the assistance of same-gender investigators, participants independently finished the questionnaire in a private meeting room. Principal investigators checked the completeness and consistency of the data, feeding back errors to the investigators when unqualified questionnaires were found. Investigators fixed these questionnaires with the participants in a timely manner. The collection of all data took approximately 15 minutes. Patient data were strictly anonymous.

Description of Variables {#sec2.3}
------------------------

### Outcome {#sec2.3.1}

The frequency of sexual intercourse among the migrant study population was determined by asking: How many times have you had sexual intercourse with a man/woman in the past 30 days? Notably, this study only surveyed heterosexual encounters. Respondents who did not answer this question or self-identified as homosexual were excluded from the subsequent analyses.

### Potential Predictors {#sec2.3.2}

Demographic, socioeconomic, and epidemiological characteristics of selected migrant subjects were collected as potentially influential factors of the frequency of sexual intercourse. Variables analyzed are taken as follows.

Demographic characteristics included age (years, continuous), gender (male/female, dichotomous), migrants' province of origin (Sichuan, Anhui, Jiangsu, Zhejiang, Chongqing, Henan, other), investigated area (Beijing, Shanghai, Hangzhou, Chengdu, Chongqing), and Hukou (agriculture/non-agriculture, dichotomous). Hukou is a household registration system, and represents a unique urban-rural segregation in China.

Socioeconomic status was measured using educational attainment (primary school graduate or below, junior middle school graduate, high school graduate, 3-year college education, bachelor's degree or above), occupation (unemployed, worker, administrator, service trade, professional, self-employment, others), and income level (variable in ￥1,999 intervals). Yuan is the basic unit of currency in contemporary China.

Epidemiological predictors included sexual repression (yes/no), masturbation (yes/no), sexual communication (sometimes, seldom, frequently), sexual relationship (married, unmarried, casual sex), age of sexual debut (continuous), cohabitation duration with spouse in 1 year (months, continuous), and score of sexual and reproductive health (SRH) knowledge (continuous). Questions about sexual repression and masturbation were: Do you feel sexual repression over the past month? and Have you masturbated in the past month? Sexual communication was determined by asking: In the past month, how often do you and your partner talk about sex? SRH knowledge with a total score of 80 points consisted of 2 parts, which included basic sexual and contraceptive knowledge. Basic sexual knowledge was measured by knowledge of sexual physiology, sexual psychology, and sexually transmitted diseases. Contraceptive knowledge included short-term contraceptive methods, long-term contraceptive methods, and natural contraceptive methods. Each part contains 40 terms and each term has 1 point.

Data Analysis {#sec2.4}
-------------

Descriptive statistics of the selected migrant population in this research were used as the mean and SD for continuous variables, while frequencies and percentages were presented for categorical variables. The means and 95% CI of sexual frequency were calculated in each level of categorical variables. NB regression was used in bivariate and multi-variate analysis for sexual frequency, because preliminary analysis using qcc package in R, Version 3.3.3 software (R Foundation for Statistical Computing, Vienna, Austria) revealed dependent variable was over-dispersed and was not sufficiently described by the Poisson regression (variance \> mean, χ^2^ statistic = 34,152.48, *P* \< .001). However, bivariable screening was not used to select predictors because important confounders can potentially be missed.[@bib23] Incidence rate ratios (IRRs) and their 95% CI were used to estimated the association between sexual frequency and other variables for multivariable evaluation.

To identify associations of predictors with sexual frequency at a set of quantile levels ranging from 0.05--0.95, we used QR to analyze data and *jittering* procedure extending QR on count was adopted in this research. The QR model has been used in various fields. It cannot only provide comprehensive information on the full distribution of outcome, but is also more accurate in tails and robust against outliers.[@bib24] Since Machado and Silva[@bib25] (2005) proposed *jittering* method in count variable to impose some degree of smoothness, QR also becomes a valuable tool to providing insight on how the covariate influences not only the location of the conditional mean, but also its entire response distribution. Considering a uniform noise was artificially added, a Monte Carlo--based *average-jittering* procedure was used to average it out and make the estimator more efficient and precise. Preliminary experiments were carried out for each selected quantile and results showed that estimates were no longer significant change when the number of repetitions reached 500. Thus, 500 was selected as the number for *jittering* procedure.

Statistical analyses were performed using R for Windows version 3.3.3. QR analysis was carried out using R package quantreg and Qtools. NB regressions were also conducted using R package MASS. All tests were 2-sided; a *P* value of .05 was considered statistically significant.

Ethical Approval {#sec2.5}
----------------

This study was approved by the Research Ethics Committee of the Shanghai Institute of Planned Parenthood Research, World Health Organization Collaborating Center on Human Research (code: PJ2014-20). The study was performed according to the Declaration of Helsinki. After explaining the aim and purpose of the study, the voluntary nature of participation, and the confidentiality of the contributions, the authors obtained informed consent from all participants.

Results {#sec3}
=======

Descriptive Statistics and Bivariable Analysis {#sec3.1}
----------------------------------------------

Descriptive statistics and bivariable analysis of demographic, socioeconomic, and epidemiological characteristics with the frequency of sexual intercourse are shown in [Table 1](#tbl1){ref-type="table"}. The sample consisted of 31.27% men and 68.73% women, with a mean age of 38.28 years (SD = 7.88). The main proportions of study participants who came from Sichuan, Anhui, Jiangsu, Zhejiang, Chongqing, and Henan provinces, which are the surrounding provinces of investigated cities were, respectively, 23.28%, 12.73%, 8.34%, 7.29%, 7.18%, and 6.36% ([Supplementary Figure 1](#appsec1){ref-type="sec"}). Coital frequency in selected migrant population was 5.06 (95% CI 5.01--5.11) times per month or approximately 61 times per year when migrants resided in an investigated city, of which men reported 5.63 (95% CI 5.53--5.73) times per month and women reported 4.80 (95% CI 4.74--4.86) times per month. All covariates except sexual repression affected migrants' sexual frequency on bivariable analysis (*P* \< .05). Migrants who had more sexual intercourse were younger, were more knowledgeable of SRH, had earlier age of sexual debut, had more time together with their spouse, and were more willing to communicate about sex. Migrants who had less sexual intercourse were more likely to be women, to be agriculture person, to have sexual repression, to have lower education and incomes, and to not masturbate.Table 1The descriptive statistics and bivariable analysis of epidemiological characteristics with the frequency of sexual intercourseVariableMean/frequencySD/%Mean (95% CI)*P* value[∗](#tbl1fnlowast){ref-type="table-fn"}Sexual frequency, times/mo5.063.315.06 (5.01--5.11)Age, y38.287.88\<.01Age of sexual debut, y22.622.85\<.01Cohabitation, mo[†](#tbl1fndagger){ref-type="table-fn"}11.162.34\<.01Score of SRH knowledge[‡](#tbl1fnddagger){ref-type="table-fn"}34.1316.98\<.01Gender\<.01 Male4,92831.275.63 (5.53--5.73) Female10,83468.734.80 (4.74--4.86)Education attainment\<.01 Primary school graduate or below1,5539.854.27 (4.12--4.43) Junior middle school graduate6,50241.254.88 (4.80--4.96) High school graduate4,14626.305.24 (5.14--5.34) 3-y College education1,92812.235.36 (5.21--5.51) Bachelor's degree or above1,63310.365.72 (5.56--5.88)Occupation\<.01 Unemployed1,3688.684.75 (4.59--4.92) Worker3,60222.855.19 (5.06--5.31) Administrator1,2447.895.43 (5.24--5.62) Service trade4,70029.824.86 (4.77--4.95) Professionals1,69010.725.71 (5.55--5.88) Self-employment2,57816.364.89 (4.77--5.01) Others5803.684.72 (4.46--4.99)Personal monthly incomes\<.01 Less than ￥1,0001,1307.174.82 (4.63--5.01) ￥1,000--2,9994,74030.074.73 (4.64--4.82) ￥3,000--4,9997,31646.425.10 (5.02--5.17) ￥5,000--6,9991,85011.745.49 (5.34--5.64) More than ￥7,0007264.616.15 (5.90--6.40)Hukou, household registration\<.01 Agriculture account10,93569.384.96 (4.90--5.02) Non-agriculture account4,82730.625.28 (5.19--5.38)Sexual communication\<.01 Seldom9,87462.644.80 (4.74--4.86) Sometimes2,97318.864.54 (4.41--4.67) Frequently2,91518.496.48 (6.34--6.62)Sexual relationship\<.01 Married and regular sex partner14,88794.455.00 (4.94--5.05) Unmarried but regular sex partner7624.836.40 (6.10--6.69) Casual sex1130.724.66 (4.01--5.32)Sexual repression0.11 Yes14,12489.614.94 (4.77--5.12) No1,63810.395.08 (5.02--5.13)Masturbation\<.01 Yes14,55792.366.41 (6.18--6.63) No1,2057.644.95 (4.90--5.00)Migrants' provinces of origin\<.01 Sichuan3,66923.285.40 (5.29--5.51) Anhui2,00712.734.65 (4.52--4.78) Jiangsu1,3158.344.54 (4.38--4.70) Zhejiang1,1497.294.75 (4.58--4.92) Chongqing1,1317.185.62 (5.39--5.85) Henan1,0036.364.99 (4.79--5.18) Other provinces5,48834.825.08 (4.99--5.16)Investigated area\<.01 Beijing2,90618.444.66 (4.55--4.77) Shanghai4,21926.774.62 (4.54--4.70) Hangzhou3,11419.765.10 (4.98--5.21) Chengdu3,21820.425.47 (5.35--5.58) Chongqing2,30514.625.76 (5.59--5.94)[^2][^3][^4][^5]

Multi-variate NB Regression {#sec3.2}
---------------------------

We conducted multi-variate NB regression for sexual frequency ([Table 2](#tbl2){ref-type="table"}). After controlling for epidemiological characteristics, age was inversely associated with sexual frequency (*β* = −0.0161, IRR = 0.98, 95% CI 0.98--0.99). Migrants who had earlier age of sexual debut (*β* = −0.0142, IRR = 0.99, 95% CI 0.98--0.99) had significantly higher coital frequency. For each 1-month increase in cohabitation, people reported 3% increase in monthly coital frequency (*β* = 0.0333, IRR = 1.03, 95% CI 1.03--1.04). There was a trend toward association between higher knowledge of SRH and increasing sexual frequency (*P* \< .05).Table 2The result of multi-variate negative binomial regression of sexual frequency in migrantsVariableBetaIRR95% CI*P* value[∗](#tbl2fnlowast){ref-type="table-fn"}Age, y−0.01610.980.980.99\<.0001Age of sexual debut−0.01420.990.980.99\<.0001Cohabitation, mo0.03331.031.031.04\<.0001Score of SRH knowledge0.00081.001.001.00.0076Gender\<.0001 Male11 Female−0.10940.900.880.92\<.0001Education attainment Primary school graduate or below11 Junior middle school graduate0.05051.051.021.09.0053 High school graduate0.05451.061.021.10.0062 3-y College education0.02981.030.981.08.2179 Bachelor's degree or above0.06171.061.011.12.0247Occupation Unemployed11 Worker0.03291.030.991.08.1451 Administrator0.02571.030.971.08.3318 Service trade0.00811.010.971.05.7001 Professionals0.01431.010.971.07.5730 Self-employment0.00541.010.961.05.8136 Others0.03231.030.971.10.3063Personal monthly incomes Less than ￥1,00011 ￥1,000--2,999−0.04490.960.921.00.0409 ￥3,000--4,999−0.02790.970.931.02.2055 ￥5,000--6,9990.00491.000.961.06.8504 More than ￥7,0000.11851.131.061.20.0002Hukou, household registration Agriculture account11 Non-agriculture account0.00811.010.981.03.5090Sexual communication Sometimes11 Seldom0.00841.010.981.03.5156 Frequently0.24191.271.231.31\<.0001Sexual relationship Married11 Unmarried0.00211.000.961.05.9278 Casual sex−0.01730.980.881.10.7662Sexual repression Yes−0.04470.960.930.99.0058 No11Masturbation Yes0.12181.131.091.17\<.0001 No11Migrants' provinces of origin Sichuan−0.00020.990.961.04.9917 Anhui−0.01630.980.951.02.3416 Jiangsu−0.04230.960.921.00.0377 Zhejiang−0.04810.950.910.99.0242 Chongqing−0.00830.990.951.04.7265 Henan0.01961.020.981.06.3513 Other provinces11Investigated area Beijing11 Shanghai0.00661.010.971.04.6928 Hangzhou0.08421.091.051.13.0001 Chengdu0.14091.151.101.20\<.0001 Chongqing0.15141.161.111.22\<.0001[^6][^7]

On multi-variate analysis, women tended to have less sexual intercourse compared with men (*β* = --0.1094, IRR = 0.90, 95% CI 0.88--0.92). Communicating with sexual partner frequently significantly affected sexual frequency compared with sometimes communicating (*β* = 0.2419, IRR = 1.27, 95% CI 1.24--1.31). Migrants without sexual repression or masturbation could increase their sexual frequency (*P* \< .05). Working on different jobs seems not to have affected coital frequency compared to unemployed people (all *P* \> .05). But people with high incomes (more than ￥7,000) reported increasing rate of monthly intercourse compared with those with low incomes (less than ￥1,000) (*β* = 0.1185, IRR = 1.13, 95% CI 1.06--1.20). Migrants from the eastern China region (Jiangsu and Zhejiang) had decreasing sexual frequency compared to those who came from other provinces (*P* \< .05). People migrating to inland cities such as Chengdu and Chongqing increased the frequency of sexual intercourse compared to those who migrated to coastal cities (*P* \< .05). Marital status and the status of household registration could not predict migrants' sexual frequency.

Quantile Regression {#sec3.3}
-------------------

The frequency of sexual intercourse at 10%, 50%, and 90% quantile level were 2, 4, and 10 times per month, respectively, it represented 3 classes of migrants with different sexual lives. [Table 3](#tbl3){ref-type="table"} shows the parameter estimates and 95% CIs of the QRs on counts of the association of sexual frequency with demographic, socioeconomic, and epidemiological characteristics. For comparison, the result of multi-variate NB regression also was used. As shown in [Table 3](#tbl3){ref-type="table"}, most of the covariates that were significant in the NB model also appeared to be significant in the proposed QR model. In detail, age had a lower effect on the 50th quartile than NB model, but had higher effect to decrease sexual frequency in the tail of the distribution ([Supplementary Figure 2](#appsec1){ref-type="sec"}). Age of sexual debut, gender, and sexual repression had similar effects on sexual frequency in most of the QRs model compared with the NB model. The effects of variables including time with spouse, score of knowledge, sexual communication, and masturbation were sharply decrease from the first quartile to the third quartile, especially score of knowledge and sexual communication (sometime vs seldom), for which effects were different directions in 10th quantile and 90th quantile ([Supplementary Figures 2, 3](#appsec1){ref-type="sec"}, and [4](#appsec1){ref-type="sec"}). Interestingly, increased knowledge of SRH would increase a migrant's sexual frequency in people who had low sexual activity, but would decrease frequency in people who had high sexual activity. This change also could be seen in sexual communication (sometime vs seldom) that was not significant in NB model.Table 3The result of quantile regression for count data for assessing the association between covariates and sexual frequency in migrantsVariableLowMediumHigh10th quantile IRR (95% CI)[∗](#tbl3fnlowast){ref-type="table-fn"}50th quantile IRR (95% CI)90th quantile IRR (95% CI)Age, y−0.0187[†](#tbl3fndagger){ref-type="table-fn"} (−0.0216, −0.0158)−0.0155[†](#tbl3fndagger){ref-type="table-fn"} (−0.0171, −0.0140)−0.0157[†](#tbl3fndagger){ref-type="table-fn"} (−0.0185, −0.0130)Age of sexual debut, y−0.0116[‡](#tbl3fnddagger){ref-type="table-fn"} (−0.0198, −0.0034)−0.0108[†](#tbl3fndagger){ref-type="table-fn"} (−0.0145, −0.0072)−0.0163[†](#tbl3fndagger){ref-type="table-fn"} (−0.0227, −0.0100)Cohabitation, mo0.0999[†](#tbl3fndagger){ref-type="table-fn"} (0.0842, 0.1157)0.0426[†](#tbl3fndagger){ref-type="table-fn"} (0.0358, 0.0495)0.0151[†](#tbl3fndagger){ref-type="table-fn"} (0.0074, 0.0228)Score of SRH knowledge0.0064[†](#tbl3fndagger){ref-type="table-fn"} (0.0051, 0.0077)0.0012[†](#tbl3fndagger){ref-type="table-fn"} (0.0005, 0.0018)−0.0014[‡](#tbl3fnddagger){ref-type="table-fn"} (−0.0023, −0.0004)Gender Male111 Female−0.0972[†](#tbl3fndagger){ref-type="table-fn"} (−0.1464, −0.0480)−0.0856[†](#tbl3fndagger){ref-type="table-fn"} (−0.1096, −0.0617)−0.1120[†](#tbl3fndagger){ref-type="table-fn"} (−0.1459, −0.0781)Education attainment Primary school graduate111 Junior middle school graduate0.0359 (−0.0461, 0.1179)0.0320 (−0.0027, 0.0666)0.1037[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0385, 0.1689) High school graduate0.0655 (−0.0222, 0.1533)0.0533[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0151, 0.0916)0.0693[§](#tbl3fnsection){ref-type="table-fn"} (0.0004, 0.1383) 3-y College education0.0075 (−0.0981, 0.1130)0.0197 (−0.0268, 0.0662)0.0693 (−0.0090, 0.1475) Bachelor's degree or above−0.0059 (−0.1304, 0.1186)0.0776[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0217, 0.1335)0.0809 (-0.0058, 0.1676)Occupation Unemployed111 Worker0.0223 (−0.0904, 0.1350)0.0411 (−0.0036, 0.0858)0.0571 (−0.0126, 0.1269) Administrator0.0341 (−0.1017, 0.1699)0.0294 (−0.0210, 0.0799)0.0442 (−0.0350, 0.1234) Service trade0.0795 (−0.0243, 0.1833)0.0377 (−0.0015, 0.0769)−0.0217 (−0.0875, 0.0442) Professionals0.0964 (−0.0234, 0.2163)0.0260 (−0.0245, 0.0765)0.0253 (−0.0507, 0.1013) Self-employment0.0390 (−0.0709, 0.1489)0.0242 (−0.0182, 0.0665)−0.0176 (−0.0913, 0.0561) Others−0.0286 (−0.2162, 0.1590)0.0287 (−0.0433, 0.1008)0.0626 (−0.0453, 0.1704)Personal monthly incomes Less than ￥1,000111 ￥1,000--2,9990.0025 (−0.1079, 0.1129)−0.0684[†](#tbl3fndagger){ref-type="table-fn"} (−0.1084, −0.0285)−0.0589 (−0.1279, 0.0100) ￥3,000--4,9990.0258 (−0.0865, 0.1380)−0.0504[§](#tbl3fnsection){ref-type="table-fn"} (−0.0899, −0.0109)−0.0375 (−0.1049, 0.0300) ￥5,000--6,9990.0653 (−0.0643, 0.1949)−0.0162 (−0.0640, 0.0316)−0.0042 (−0.0832, 0.0747) More than ￥7,0000.0945 (−0.0480, 0.2370)0.1528[†](#tbl3fndagger){ref-type="table-fn"} (0.0811, 0.2245)0.0857[§](#tbl3fnsection){ref-type="table-fn"} (0.0058, 0.1655)Hukou, household registration Agriculture account111 Non-agriculture account−0.0098 (−0.0587, 0.0391)−0.0056 (−0.0305, 0.0194)0.0181 (−0.0185, 0.0548)Sexual communication Sometimes111 Seldom0.1852[†](#tbl3fndagger){ref-type="table-fn"} (0.1242, 0.2462)0.0944[†](#tbl3fndagger){ref-type="table-fn"} (0.0657, 0.1231)−0.0988[†](#tbl3fndagger){ref-type="table-fn"} (−0.1559, −0.0417) Frequently0.4534[†](#tbl3fndagger){ref-type="table-fn"} (0.3870, 0.5198)0.3050[†](#tbl3fndagger){ref-type="table-fn"} (0.2670, 0.3430)0.1272[†](#tbl3fndagger){ref-type="table-fn"} (0.0663, 0.1882)Sexual relationship Married111 Unmarried−0.0188 (−0.1482, 0.1105)0.0482 (−0.0044, 0.1007)−0.0195 (−0.0884, 0.0495) Casual sex−0.1146 (−0.4034, 0.1743)−0.0583 (−0.2182, 0.1015)0.0440 (−0.3450, 0.4330)Sexual repression Yes−0.1062[§](#tbl3fnsection){ref-type="table-fn"} (−0.1913, −0.0210)−0.0554[†](#tbl3fndagger){ref-type="table-fn"} (−0.0874, −0.0234)−0.0349 (−0.0892, 0.0195) No111Masturbation Yes0.2168[†](#tbl3fndagger){ref-type="table-fn"} (0.1384, 0.2953)0.1339[†](#tbl3fndagger){ref-type="table-fn"} (0.0954, 0.1724)0.0903[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0310, 0.1495) No111Migrants' provinces of origin Sichuan−0.0411 (−0.0487, 0.1401)−0.0108 (−0.0537, 0.0320)−0.0287 (−0.0864, 0.0289) Anhui−0.0411 (−0.1244, 0.0423)−0.0160 (−0.0497, 0.0178)−0.0202 (−0.0653, 0.0249) Jiangsu−0.0885[§](#tbl3fnsection){ref-type="table-fn"} (−0.1729, −0.004)−0.0548[‡](#tbl3fnddagger){ref-type="table-fn"} (−0.0947, −0.0150)−0.0276 (−0.0837, 0.0285) Zhejiang−0.0149 (−0.1135, 0.0837)−0.0367 (−0.0776, 0.0042)−0.0740[‡](#tbl3fnddagger){ref-type="table-fn"} (−0.1259, −0.0222) Chongqing−0.0027 (−0.1522, 0.1467)0.0259 (−0.0288, 0.0806)0.0133 (−0.0747, 0.1014) Henan0.0585 (−0.0276, 0.1447)0.0291 (−0.0134, 0.0717)0.0360 (−0.0305, 0.1024) Other provinces111Investigated area Beijing111 Shanghai0.1592[†](#tbl3fndagger){ref-type="table-fn"} (0.0872, 0.2313)0.0467[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0137, 0.0798)−0.0920[†](#tbl3fndagger){ref-type="table-fn"} (−0.1447, −0.0392) Hangzhou0.1539[†](#tbl3fndagger){ref-type="table-fn"} (0.0729, 0.2348)0.1158[†](#tbl3fndagger){ref-type="table-fn"} (0.0755, 0.1561)−0.0315 (−0.0858, 0.0227) Chengdu0.3594[†](#tbl3fndagger){ref-type="table-fn"} (0.2588, 0.4599)0.1334[†](#tbl3fndagger){ref-type="table-fn"} (0.0837, 0.1832)0.0876[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0183, 0.1568) Chongqing0.0942 (−0.0405, 0.2289)0.1248[†](#tbl3fndagger){ref-type="table-fn"} (0.0708, 0.1788)0.0937[‡](#tbl3fnddagger){ref-type="table-fn"} (0.0123, 0.1751)[^8][^9][^10][^11][^12]

Discussion {#sec4}
==========

Prior works have documented some demographic, socioeconomic, and epidemiological factors that affect sexual frequency. However, these studies either have not focused on internal migrants in China or have not used a fuller and more robust analysis to deeply explore the relationship between influenced factors and sexual frequency. In this study using NB and QR models, we were able to evaluate whether and how the association of influenced factors with sexual frequency changed across the mean level and selected quantile level among migrant population in 5 cities of China.

We found that age (years), gender, age of sexual debut, months with spouse in 1 year, personal monthly incomes (in Yuan), months of cohabitation, frequency of sexual communication, sexual repression, and masturbation were significantly associated with subsequent sexual frequency level in the same direction. Although both scores of SRH knowledge and little sexual communication influence sexual frequency, these factors have the opposite effect in the lower and upper quantile. The results of other variables were not statistically significant. These findings help us to understand migrants' sexual activity and its influence factors as well as how to provide a significant improvement in the well-being of migrant workers.

To our knowledge, few recent studies have investigated sexual frequency in China because it has a long history of conservatism and people are reluctant to discuss sex.[@bib26] A large-scale community-based study from 1989--1991 in 15 provinces in China was conducted to examine any students, married couples, and sexual offenders, and found that the average sexual frequency was 4.66 (SD 3.7) times per month.[@bib27] Sun et al[@bib28] surveyed the coital frequency of 1811 rural women aged 40--49 years in 7 provinces (Jiangsu, Liaoning, Jiangxi, Chongqing, Hainan, Guizhou, and Qinghai) from 2011--2012 and found that they had sex about 3.6 times in the last month. Chen et al[@bib29] also conducted research from 2007--2008 to survey 173 subjects aged 32--62 years in Shantou, Guangdong, China, and found their mean frequency of sex in the last month was 2.66 times.[@bib29] However, these studies of selected subjects mainly focused on permanent resident populations or only represented a specific population and no other study has explored sexual frequency in China's internal migrants.

In the current study, the sexual frequency of migrants was 5.06 times in a month, which was higher than the local residents' frequency that was reported in previous literature. In detail, people who came from Anhui and Henan had more sex (about 4.65 and 4.99 times in the last month, respectively) compared with local residents in Anhui and Henan who have sex 4.64 and 4.82 times in the last month.[@bib30], [@bib31] And sexual frequency of other local residents who lived in investigated cities or migrants' original provinces was still unreported. Based on the empirical results, our research indicated that sexual activities might increase when migrants leave their familiar environment.

In many studies, age frequently has been found to be negatively associated with sexual frequency.[@bib32], [@bib33] Our findings also agree with this theory and further found that age would have a large negative effect in low or high frequency than medium frequency. With increasing age, physical health, sexual desire, and sexual capacities decrease that would affect sexual frequency.[@bib6], [@bib34] However, low or high frequency in one person means they have less or strong interest in sex, and then age factors have different effects in different frequencies.[@bib9] Similarly, gender also plays an important role in the frequency with which people engage in sex. Our observations, combined with those of other investigators, suggest that women tended to be more abstinent than men in internal migrant population.[@bib33], [@bib35] In urban areas, migrant women have full-time jobs to earn more money. Additionally, most women also are fully responsible for the domestic work and parenting children in their spare time. Thus, women would undertake more stress in their life and become less interested in sexual life.[@bib33]

The age of sexual debut indicated by some research is correlated with sexual frequency. Woo and Brotto[@bib35] pointed out that an older age for first intercourse would increase sexual frequency, but our result agreed with Rapsey,[@bib36] who provided an inverse relationship. The reason for this difference is the age range of participants and the cultural background. Compared with young adults (mean age 23.63 years) with the average age of 16.95 years at first sex in the study of Woo and Brotto,[@bib35] the main subjects in our research were middle-aged migrants (mean age 38.28 years), whose mean age of sexual debut is 22.62 years. In addition, migrants in traditionally reserved China are likely to be more interested and engaged in sex if they had sexual debut at an earlier age.

Based on a theory that sexual activity depends on the level of passion, numerous studies among general populations indicated that increasing the months of cohabitation would decrease sexual frequency especially in married couples.[@bib32], [@bib37] However, months of cohabitation with a spouse or partner in 1 year among migrants are positive predictors of sexual frequency in our study. Nearly 95% migrants in the research have been married and have a regular sex partner; spouses are the main sex partner of those individuals. Unlike young adults, middle-aged migrants are more conservative in their attitudes toward sex and more focused on their aims, namely earning more money.[@bib4] Following that, whether they lived with their sex partner would affect their sexual frequency.

A positive association between sexual knowledge and coital frequency has been previously reported in aging.[@bib38], [@bib39] Yang and Yan[@bib34] showed that sufficient knowledge of sexuality predicted a higher level of sexual activity in older Chinese people. Interestingly, in our research of internal migrant populations, sexual knowledge had a positive effect in 10% and 50% quartile of frequency, but had a negative effect in 90% quartile. This result is distinct from reports in older adults, who have less sexual frequency in contrast to any other age group. It is possible that the respondents in this current investigation of mostly middle-aged migrants had different frequency levels throughout their life. Furthermore, they would recognize 2-sided effect of sexual activity when their sexual knowledge increased. Thus, migrants who have adequate sexual knowledge would decrease their sexual frequency if they have a higher level of sexual activity, and vice versa.

Communication between partners is a vital component in sexual relationships and is related to the frequency of sex.[@bib40] Gillespie[@bib40] reported a lack of open communication about sexual desire influenced the frequency. Our research was in agreement with previous studies that frequent sexual communication with the largest effect in our study is positively associated with sexual frequency compared with sometime actions. We further noted that this positive affect decreased with frequency increase. Migrants who frequently engaged in open communication about sexual needs, likes, and dislikes would promote sexual activity and were generally more satisfied with their sex lives. We also found that communication that was seldom vs sometimes also had a negative effect on high sexual frequency in QR model, although this variable was not significant in NB model. Interesting, it also predicted times of sex in low frequency. A possible explanation for this situation is that most middle-aged migrants who have low sexual frequency and traditional ideological views found it difficult to communicate with their partners about sex and feared that they might be exposed to potential rejection, embarrassment, or humiliation.[@bib41] In turn, such migrants tended to be silent and have sex with their partners naturally.

Rust et al[@bib41] reported that sexual repression is a psychological problem implicated in sexual dysfunction. Kim and Kang[@bib42] also found that repression significantly influenced frequency of sexual intercourse. Either in QR model or in NB model, there is an inverse relationship between sexual repression and the frequency of sex among the migrant population. However, masturbation previously reported as relating to repression and decreasing sexual frequency was positively associated with increasing the frequency of sex in our migrant study.[@bib43] This finding is supportive of a complementary model that hypothesizes masturbation augments paired sexual activity rather than replaces it.[@bib44] Our result indicated that additional sexual activities including masturbation would stimulate the demand of paired sex among migrants who were separated from their spouses for long periods. A large study of urban China also reported that people whose sexual partner was absent for an extended period were more likely to have masturbated.[@bib44]

Socioeconomic status was measured using educational attainment, occupation, and income level. Migrants had an increasing rate of sexual frequency with income beyond ￥1,000 levels or education beyond primary school graduate or below. However, the associations between different occupations and sexual activity were not found in our data. Our result is consistent with most findings showing that higher incomes and educational attainment are related positively to better sexual function.[@bib45], [@bib46] Furthermore, we also examined that migrants living in inland cities such as Chengdu, Hangzhou, and Chongqing had an increased rate of monthly intercourse compared with floating people located in Beijing. The results presented above hypothesized that lower level stress, relatively relaxed surroundings, and improved self-cultivation with greater educational attainment would decrease the incidence of sexual dysfunction in migrants.[@bib6] And then, this group of people would enjoy sex more.

There was no association between Hukou (household registration) and sexual frequency in our data. It also means that the sexual activities of migrants were not influenced by government policy. In recent years, many discriminatory policies against migrants have been abolished by the Chinese government; migrants were better entitled to certain local government benefits and privileges.[@bib46]

Some limitations of this study should be stated. Our research is a cross-sectional design that surveys participants at a single point in time. We cannot investigate the changes over time of effects on variables and draw conclusions of the causal relationship. In addition, sexual experiences of the migrants as recorded in our data may cause recall and social desirability bias. Although these limitations must be considered when interpreting these data, we believe that this study using the QR model effectively suggests important variables that may be associated with sexual frequency in the population of China's internal migration.

Conclusion {#sec5}
==========

Based on our data, China's internal migrants between the ages of 20 and 49 years have sexual activity a mean of 5.06 times per month. QR model for count as a methodological alternative to analyzing sexual frequency was used to estimates various quantiles of the conditional distributions of parameters. Our findings indicate that the specific demographic, socioeconomic, and epidemiological characteristics would be predicted with different sexual frequency among migrants. Therefore, sexual communication has the largest effect in our analysis. And the migrants who had low and high sexual frequency would be affected in the opposite direction through knowledge of SRH.
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Supplementary Figure 1The number of migrants and their provinces of origin in this study.Supplementary Figure 2Coefficients (b) for the associations of sexual frequency with age (A), age of sexual debut (B), months of cohabitation (C), and score of sexual and reproductive health (SRH) knowledge (D) across the quantile levels of sexual frequency, respectively. The coefficients indicate the change in sexual frequency with dots represent the estimated coefficients and the gray area represents 95% CI of the corresponding parameters calculated by quantile regression model. Red solid line represents the estimated coefficients and 2 red dot lines represent 95% CI of each variables calculated by negative binomial model. All coefficients and 95% CI were adjusted for demographic, socioeconomic, and epidemiological characteristics.Supplementary Figure 3Coefficients (b) for the associations of sexual frequency with gender (female vs male) (A), sexual communication (seldom vs sometimes) (B), sexual communication (frequently vs sometimes) (C), and sexual repression (yes vs no) (D) across the quantile levels of sexual frequency, respectively. The coefficients indicate the change in sexual frequency with 1-U increase in A, B, C, and D, respectively. Black line represent the estimated coefficients and the grey area represents 95% CI of the corresponding parameters calculated by QR model. Red solid line represents the estimated coefficients and two red dot lines represent 95% CI of each variables calculated by NB model. All coefficients and 95% CI were adjusted for demographic, socioeconomic and epidemiological characteristics.Supplementary Figure 4Coefficients (b) for the associations of sexual frequency with masturbation (yes vs no) across the quantile levels of sexual frequency, respectively. All coefficients and 95% CI were adjusted for demographic, socioeconomic, and epidemiological characteristics. The coefficients indicate the change in sexual frequency with 1-U increase in masturbation (yes vs no). Black line represent the estimated coefficients and the grey area represents 95% CI of the corresponding parameters calculated by QR model. Red solid line represents the estimated coefficients and two red dot lines represent 95% CI of each variables calculated by NB model. All coefficients and 95% CI were adjusted for demographic, socioeconomic and epidemiological characteristics.
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[^2]: SRH = sexual and reproductive health.

[^3]: Calculated using negative binomial regression.

[^4]: Duration with spouse in 1 y (mo).

[^5]: Total score of 80 points contains 80 terms.

[^6]: IRR = incidence rate ratios; SRH = sexual and reproductive health.

[^7]: IRRs and 95% CIs were calculated by the multi-variate negative binomial regression model after adjusting for demographic, socioeconomic, and epidemiological characteristics.

[^8]: SRH = sexual and reproductive health.

[^9]: The frequency of sexual intercourse at 10%, 50%, and 90% quantile levels were 2, 4, and 10 times, respectively.

[^10]: *P* \< .001.

[^11]: *P* \< .01.

[^12]: *P* \< .05.
